There were 35 oesophageal intubations in the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS). These reports confirm existing impressions that misplacement of the endotracheal tube can occur in trained as well as untrained hands, and that auscultation is an unreliable test. On the other hand, the value of capnography is emphasised, with no false positives in the 16 cases in which the instrument was used. There was one false negative. Over the 4 years of the AIMS study, reports have declined in frequency. It is possible that the early detection of oesophageal intubation by capnography has altered its status to the extent that anaesthetists no longer regard it as a "critical" incident. It is highly recommended that the presence of the expected concentration of carbon dioxide in expired air be confirmed by capnography immediately after any endotracheal intubation.
No accident in anaesthesia is more catastrophic if unrecognised than intubation of the oesophagus in a paralysed patient. Closed claims studies I and the files of anaesthesia mortality committees 2,J reveal that the incidence of this mishap has not diminished.
Many methods of detection have been recommended, some ingenious and inexpensive, .-6 others more costly but virtually diagnostic. 7 Why, then, with so many techniques available, does this accident continue to take lives or create neurologically impaired survivors?
The traditional method of confirming tracheal placement of the endotracheal tube by auscultation dies hard. Trainees are still taught this technique, despite definitive demonstration that whatever else it might do, it is incapable of correctly confirming endotracheal tube placement in over 50% of cases. 8.9 It was decided to examine all cases of oesophageal intubation amongst the first 2000 incidents reported to the Australian Incident Monitoring Study (AIMS) in order to determine the efficacies of the various means of detection of oesophageal intubation and to identify circumstances in which these may fail.
METHODS
Information of relevance to oesophageal intubation was extracted from the first 2000 incidents reported to AIMS. AIMS involves the voluntary, anonymous reporting of any unintended incident which reduced, or could have reduced, the safety margin for a patient. Details of the AIMS methods are provided elsewhere in this symposium. 10 All incident reports were studied with the key word "oesophageal intubation' '.
RESULTS
There were 35 cases of oesophageal intubation in the first 2000 incidents reported to AIMS. Only 27 were so categorized in the paper on the role of monitors in this symposium; 11 the remaining 8 were classified "not applicable" to that study because the assessors felt that the oesophageal intubations were "obvious" to the reporters.
The methods of detection of the 35 oesophageal intubations are shown in Table 1 , the sequelae in Table  2 , the degree of difficulty with the airway in Table 3 , and the status of the anaesthetist in Table 4 .
DISCUSSION
Detection, predominantly clinical four years ago, has increasingly been by means of monitors (Table 1 ). In the absence of monitors, clinical detection was sometimes delayed until cyanosis had appeared. If oximetry alone was available, desaturation either confirmed clinical suspicion already present, or led to a check of endotracheal tube placement; on several of these occasions, profound desaturation had occurred by the time ventilation was re-established. 12 The pulse oximeter nevertheless acted as a valuable "back-up" monitor in these instances. When capnography was available it confirmed misplacement except in one report which is sufficiently important to warrant detailed description. This patient was intubated under local anaesthesia, using the fiberoptic bronchoscope, a technique chosen because of anticipated difficulty in visualising the larynx by conventional means. Once the tube was in place, anaesthesia was induced with thiopentone, and during the brief apnoeic phase, ventilation was attempted by the anaesthetist's assistant (a trainee), but the chest was not seen to move, saturation fell and capnography did not detect carbon dioxide. When the saturation had fallen to 750/0, the tube was removed, and the patient ventilated with a bag and mask by the consultant until it had risen to 100%. The tube was then replaced "with great difficulty" using a Macintosh laryngoscope. Only then was it realised that the breathing system with which ventilation had originally been attempted had not in fact been connected to the common gas outlet.
This "false negative" result of capnography would not have occurred if the appropriate machine check had been carried out beforehand. It is important to recognise that even the most comprehensive monitoring system can be invalidated by failure to connect things up the right way! Otherwise it seems clear that capnography has fulfilled its promise to provide early and unequivocal proof of failure to intubate the trachea. Its importance is highlighted by the fact that no difficulty in laryngoscopy was experienced in 15 of the 35 cases of oesophageal intubation. The lack of reliability of auscultation in confirming placement of an endotracheal tube, documented previously,8.9 has been confirmed elsewhere in this series. 13 In 26 cases there were no complications. Table 2 lists sequelae in the remaining 9 cases. The only death reported occurred in circumstances where no capnography was available, and a previously correctly placed tube was displaced. Unfortunately the source of clinical deterioration and arrest was not recognised until neurological damage was irreversible. In another report, displacement of a previously correctly placed tube was detected after draping, but could not be effectively corrected until the saturation had fallen to 50%, and the elective procedure was abandoned.
In all, oesophageal intubation led to postponement of the operation in 4 cases, and to probable aspiration of gastric contents in another 3.
Do the AIMS data give any guide as to how oesophageal misplacement can be prevented? In only one incident, in which an inexperienced trainee underestimated the doses of induction agent and muscle relaxant in a large patient, could it be said that the problem was both predictable and preventable.
Slightly less than half of the misplacements occurred when intubation was apparently straightforward ( Table  3 ). The reports also show that the difficult airway is often encountered quite unexpectedly, challenging even experienced consultants to the limits of their competence. 14 Eighteen consultants, 14 trainees, 2 residents and one nurse were identified as the initial operator, whilst in one instance this information was not available (Thble 4). Clearly experience does not completely prevent the occurrence. Fortunately it is more likely that difficulties will arise during induction and in elective cases (71070), when abandonment is feasible. However, 5 difficult intubations were in emergency situations, emphasising the need for "failed intubation" drills which incorporate strategies for dealing with the intubated oesophagus as well as the inaccessible trachea. 14 Although the volume of reports has decreased over 4 years of the study, from 13 in the first year to 6 in the 4th year, conclusions cannot be drawn from such small numbers. It is possible that capnography detects oesophageal intubation so reliably and so early that it is no longer regarded as a "critical incident" and hence is not being reported.
There is enough evidence in this study not only to warrant the retention of capnography in the operating theatre, but to extend its use to intensive care or wherever else a patient's life depends on the correct placement of an endotracheal tube and the integrity of its connections. Hence, it is highly recommended that the presence of the expected concentration of carbon dioxide in expired gas be confirmed by capnography immediately after placement or replacement of any endotracheal tube.
